Abstract -The beta decay of 6 4~u has been studied in the range 30-460 KeV to determine the extent of massive neutrino admixtures. A limit of sin20 = 3.5 x 10-3 was achieved at mv = 350 KeV. In our work we have studied the question of neutrino mixing by searching for an admixture of a heavy neutrino mass eigenstate to the main light component of the electron neutrino. Most experiments on this problem have been performed by looking for oscillations with reactor or accelerator neutrinos /3/. However, if during a reaction the mass of a neutrino eigenstate becomes comparable with the mass and kinetic energy of a charged lepton, a massive neutrino branch should produce a signal in the momentum spectrum of the lepton. For example, the analysis of the electron in tritium decay and the muon in pion decay give best limits for the mass of v and v respectively.
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For superposed mass eigenstates, the momentum spectrum of the charged lepton shows a series of "kinks" 141. In the present experiment we refer to the search for such kinks in the electron spectrum in nuclear beta decay for mass eigenstates in the range 30-500 KeV 151.
For the simplified case of two neutrino mixing, the weak interaction eigenstates of v can be described as
where 8 is the mixing angle and I v. > are the mass eigenstates (i = 1, 2 ) .
A beta-decay comprising two branches with neutrinos vl and v2 would show a momentum spectrum N for the emitted beta particles of B which for the case of an allowed beta-decay and mvl 2 0 has the form Thus the Kurie plot shows a distinct deviation from linearity for 6 > m and thus
provides a sensitive search for massive neutrino branches in the spectrai shape of beta decay.
To limit problems arising from background structure and to have a firm signal in the case of a massive branch, a comparative investigation of the positron and electron spectrum of the decay of 6 4~u (t = 12.07 h) was undertaken with a magnetic spec-112 trometer. The isotope 6 4~u has the advantages that both decay modes have single end point energies and are allowed beta decays (see fig. ( 1 ) ) .
Also the positron spectrum will be free from lines and edges. Therefore a massive branch of mass mTn -L would be present as a kink in both spectra at energies EP = E6+ -my and EB-= Eo--m . Thus the presence of a kink at corresponding energies in both Vq spectra would 6e a firm signature for a massive neutrino branch in the beta decay.
The instrument used for this measurement was the high resolution iron-core spectrometer "BILL" situated at the HFR Grenoble /6/. A resolution of AppEp = 6 x 10-4 was -8 achieved. Approximately 3 x 10 events were recorded for each spectrum in the range 6 = 30 -500 KeV. To determine the extent to which a massive neutrino branch occured in the experimental spectra, a derivative method was used which took into account the expected shape of a massive neutrino branch / 5 / . The exclusion plots based on both the B + and the B-spectrum analysis is shown in figure (3) . The statistical accuracy of our experiment determined the limit of the sensitivity. The regions which are neither excluded by the 6 ' or B -spectra lies below the solid line in figure (3) , and thus defines the final limit achieved in the present work. It should be emphasised that these limits are valid for any kind of massive neutral particles which are emitted with the electron in the beta decay. In this sense the result is more general than appearance experiments at accelerators, which have achieved similar limits bi~t only for specific channels such as ve + v .
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In conclusion, no evidence has been found for a massive neutrino branch in the beta decay of 6 4~u in the range m, = 30-400 keV. We believe that with the present comparative method, an even higher sensitivity may be achieved. By use of irradiation facilities at a HFR, and off-line measurement (to reduce background) with an iron- 
